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ACRYLIC COPOLYMER COMPOSITION, METHOD FOR 
PREPARING ACRYLIC COPOLYMER AND VINYL 
CHLORIDE RESIN COMPOSITION CONTAINING THE 

ACRYLIC COPOLYMER 

5 

Technical Field 

£ l^-Sr 43f7il ^f^l 2^1", ol S^-.^Ei o>H^^l ^ 
^olcf. d^- ^Ml*>7fl^r ^^-wl^ (Polyvinyl chloride, PVCH1 ^7} 
^7>^ <§5|-ti]^ t^^£t ^#X|7)^ o}=L^} ^ 



Background Art 

15 ^^1^ ^SH 1 ^ 50% o]a o V ^§>^ f^]S^, 

ol 7^*>JL, -g-o]^, c^-g-^ 7>^7l7lofl ^-g- 7>^^>o^ 

-§--§- & c >>7> t±<$^. 7flrq-7>, #3 3, S}-*]-^ ^^o] -f^tr 

20 ^^^E^ll 5^*1 <^ ^cf. 4^1, °l« ^^}7l 

*\3t ^7>^]#o] 71^^^ AV-g-£]jl oiq-. ojeitb o|5}-til^74l ^7-1 ^ 7 |- 

14^- ^^^Tfl >$d^^H ^~§-3&tf. 
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eeflofl^ ^Sj-al^^l ^11- ^S^ji, 7>^-ir *|SH f] 7} 

^#^1 1t^>j1, ^ €°1 3.J1 5-<H*l-*l ^5Ltifl^r^l ^ 

5 #^°1 9X^. ^^i, ^tr £3^8: 2-Q*}7) <£^}^} 4^H 

nl^-s.^ ^16,140,4175:^ ikS-^ 7fl^d^- Jfl*>o} nfl^ 

io ^ 1^ s}-tJ-# £ 7>^*V €*H 3^1 f^JlS 

S^Hfr ^r*>°i 7ll7fl5>jl Sl^cfl, -H-^^ol £r.£(Glass Transition 

Temperature, o^r Tg)« ^1 5^Hr l#7ll f*^\ l^r^l tfl«l -fr^^l 

^711 3^1 f^iLS °l^<H*i oicf. 

15 ZI^Jl, ^16,221,9665:^ <g 3^1 ^n^l ^1 ^4 ^ 

7fl^-t 31 *M ^ 2^711 ^S^Rr ^IHI ^> 

^ Tll^ll^jl gfetfl, 3 7ll- ^711 2i^\JL, 9l^r 1^3 

leflolB^l f-R-## ^711 *M -H-sl^o] ^£(Tg)# ^Tfl *r53-°^, w>^- 

°12} «V^S -R-Bl^^l ^711 ^V^Cf. ZlSiM- olE^*V ^S^r 

20 7}^ *3°1 -M^l *l**r4. 

SE.tr, *1^*1 ^16,391,9765^ tjflfj nflEfat 3l°l f3r^7} 
3 _ 5 oi <y-^ ollBl-H^eflolH^. ol^^^l 7>^-2:^# 4^ 3?>*H=- 
7]]zmjL 7}^ ^ ^S. ^t}lL 91*} ^*>cf. 

25 -g-^<Hl ^ol^, 7 >^sl ^7^1* *>M-s. ^, ^^Hl ^ei ^ 
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oj^t!: -frt^*] ^11,111,001^ ^Sf-wl^^l^ ^7H1S. 

^^$-#X\}9)- 7^3:^11- e]-Ql^ ^-EflS. ^ -§-^3]- ^ ^ 

cl^tb a o V ^^ Bj-^ 4 v Efl^ ^ofl o^fl o]i=Lo^o) §1-71 nfl-g-ofl ^^.aj. 

^o] ^^*Vjl ; #^*fl 7>^-o)] 3.^. ^H* 

10 

Disclosure of Invention 

15 ^*fl ^1^^-^r ^-3-2.3. tb^. 

SEth £ 1^£r A oM o> 3 ^7ll ^^1» 5LW^ tS.# °1 -f^ 
t!r ^sM^l ^1 af|*wHr ^* ^ tl-cf. 

^3#£7r ^sM^l ^1 *fl^Rr ^^as tvcf. 

20 ^71 iH3*V7l Jfl*M £ 7>51^Sq- <£Z] o>^gelMH 

711 #3r"*H 5 ifl^l 15^^%S^-Ei ^l^Sl^ 7>M1; uflEl-Hli^HB 55 

ifl*l 90f^%; ^ o>3.1eflolB s^l-^ ollHl-a^eflclB s}-^-§- 

3. °l-?-<H*lfe ^S^-e-1 1 # o]av a^ehsI^ c^*)] 5 ifl*l 40^^%; S 

ol^o^-g. ^ o}a.^7fl ^^^1 ^t^. 

25 #71 <£2j o> 3 ^5flolH^l 7>3E^2l ig&JEfe 3 vfl^l 10«J ^ 5U^. 
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«» r) 



5 ^71 7>JH^1^ <£2} o>H^eflolB ^ttr ^^71^ &±^7\ 1-18 

°j ^7>*i$ ^-t^^ ^ sat)-. 

10 ^-^.S^-Ei 1 # oj^V AjEfl^ - oicf. 

^-71 ^r^lS.^^ M 6>a^efloiH M^s} ^^7} 

1~18*| ^7\*]% SE^r Ajg^^ojjL, ^El-HfellolH S^l-gr 

15 <fll ^alelolE, n -J=ng o>H%eflo]B, oVHfJelMH, i^H 

n-¥-1i *flE}aii3HH, ^EfalefloiE ( ^Eflo>^ ^lE^-a^eflolH, 

^7i o>a^7ii ^^si f^-g-g-74%^ i.ooo.ooo tfl^i 

12,000,000^ SW. 

£ 7}M*\}<% <£2j o>al2flo]E7|l cje^ 5 ifl*] 15^ 

25 *fl2:£]^ ^-8:£7> 3 vfl*l 10 tl 7^^); nfl ^ nfl E}aii efl o] e 55 



•t 



5 #7] -B-^^l 3«H ^12:5]^ ofa^Tll ^^^^1 a^-a-S] 

7} 3 ifl*l 10°J °M o}3_^])o)^) 7}ZL*m *fl2<5>Tr #7fl; -y-7] <M 

o}ale|o]E?il 7}ja*ll* te*}^- #7il oj^ofl oj^ofl Tjfl^ nflEfa.^ 

e)MH 27.5 vfl^] 45#^%, ^^71^ Ebt^r7} 1-18*1 £2 a}Hli3H:S. 
10 5^1- -4 ^7}B] #±.^7} 2~18°J M ^]Ef3.^eflolH 5^#3. o]^.o] 
*l£r ^;SLg.^K\ 1 # ojtf ^bm^ cl%=^ 2.5 vfl^l 20#^%, -fMMl, # 

INHe 27.5 45f^%, ^^71^ <£^7} 1~18°J o>aLfJiSlMH 

^tt4 ^:^7l^ f*di*r7} 2-189J ^Efa.^efloiH 5^#5. o)^o] 

15 l ^ o]a o v aIeHsli^ cf^^l 2.5 20^%, -fMMI, # 

* #"fl» Cl o_5j.^^ cl 7ll;l- i 

£iK ^-^-gr #7l<£| o>3.^7jl 0.1 ifl^l 20 3. 

20 Et, <#7]2\ c>a^7fl ^f^*l] 5 ifl*l 30f^% £ #3 

70 ifl*l 95f^%# ol^^-Sr ^r^°-3, ^^}"dA 

#7] f^iL 7 ^*^ o>a.^S.qH^-^-Efcl^-iEl^l(ABS), *fl1i °1]e|- 
efl °1 H-^-e}-^ 931-^El 31 (MBS) ^ *>3^7ll s^#S °l-?-©l2l 5-o. s « 

25 El ^€ ^ 
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°i*v. =n*H -shi*i 

^-#^1 3^«-& ^S^l^l <^*H ^7}-5H ^£^3 

^, ^a|7i] 71-Mlsq- <£z] 4Hlefl 

10 Sj-^-l-S. ol^o^fe o]a o v ^EJjsl^ ^^^1 5 ifl*l 40f^% 

^£5.7> 3 10*51 ?H HV^*>^. ^£-517} 3 jL^f^ 

o] tj.o] ^^(die swell)* ^*>*1 ^*£7> 10* 3^*Rr 7g^- 

*H ^stb *fl^}*l 

^ 5 ifl*] 15^%°] y>^-3] ^-dl , 5 ^^% Tjo.^ ^-g-*V 

nfl^S] ^VJl, 15^%* iL^Rr ^-Jl 5"^ 
*V ^S.^ 

25 ^wl^ « -§-<>l w>#^*>4. 
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°\3.^7$\ ^^-*fl £3HH 55 90^ ^o] a}^*]^, 

55f^% ^s^l^ ^stf ^--g-^o] ^s}JE]cH 

^$\x]3L, 90^%* 2^Hr ^-f^lfe ^sl-wl^^ 
10 t-HH^ £-^M3<>l ^}z\o] ^l^s]-#(fish-eye)^ ^€ *r 5^. ^ 
w>^-^*Ml^ 70 80#^]cf. 

SE*V, «l7>iH ^ 9l^r ^ ^Va^eflolH 

sJ-tM-^ ^^71^1 ^±.^7} 1-18^ -$d$, 17^1 5E^r ^1#^^°)ZL, 
^ ^BfS^E^lB S^l^ °^7l^ 2-18^1 ^ HL^ 

*V -¥-^-^1 f^^-^*]-^ 1,000,000 12,000, 000<?1 3J©1 nV^^c]-. 

25 ^-2?-^^-, -Mf^ ^ 4t^H, 33r «>^^> 
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5 15^%=%^.^ ^^£7} 3 vfl^l H)<a o}3,^z])o)^} 7} 

Mil- $t>l*Rr <£z] ofa^eflojBTil 7}ZL*m §al*Hr #31 

5 ol^oi) gc fe o}^ofl nfl^ nllEfa^eflolH 27.5 45f^%, ^ 

1-18*1 «£zJ o>a.^eflo]H s^#3|- ^71^ &±^7\ 2-1891 M 

nflE^HleflolB Sl-^-l-S °l^f-o^m 1 # o]# ^ 

*fl 2.5 ifl^l 20f^%, -frSMI. ^^7flA}^l ^ #11 37>«H tt 

Srf^r^r #31; ^ njlf ^E^-H^eflolB 27.5 ifl*l 45 ° a v ^7l^ 
10 #di^7> 1~18<>1 M o>a^eflolH ^1-^ M712] #^7} 2-18^1 ° & v 
^ oflEl-^leflolB °l-?-°1*lfe ^BB-^-Ei 1 # o]s$ ^S]^ # 

%=*fl 2.5 tfl^l 20^%, -frsMl, #^-7flAl^l ^ ^ISHM #H D| ^7>*> 

15 ^71 -frSMfl^r *>H^7ll *^*H* ^fl2:€r>7l ^ *H A>-g-^ B^B ^ 

-g-* 0.5 tfl^l 5 #^%<y *M w>^*>cf. zl^JI, -frsMl^ ^ 

fr-Bfe *H^£|*1 ^M-, ^5^3}-^ ofl^Efls( al ip ha tic ester), 

z3 Hfl^ ^B^iHBUlkyl benzene sulfonate), B^HB <3(alkyl 

phosphate salt), ^3E-*H MHBCdialkyl sul fosuccinate) 

20 °1£^ -ifsMl, #sl^-^l°ll€^l M °fl^l = (polyoxyethylene alkyl ether), 
° a v ^ °r^l ofl^Efls.Calkylamine esters) ^ a] o] o.^]^-^ #-^-B 
B 2 ^ o]a o v *r-8-*r^ Wr^W. 

^7] 7>51^m °fH^7|) ^]^>7l *r-8"€ -2-^ ^ 

^^oflA-l 0.01 0.3^^%<y 3M a}^^-. ZLSlJl, 7>J31^^ 

25 fHtB^r °rli ollE}a.^el]c>lH, He]^te^ Bs^rHlielHB, ^ «1 
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€■ ^^-1- #3H>H 0.0005 vfl^l 0.005 ^%°J w>^-3is>cf. ZL?)JL, 

^fMHafl^ ^fr^ 3LEl-#^*l2]HB(potassium persulfate), 0 J--2-M-§- 
5 ^-^i1]o1e( ammonium persulfate), :£i^-g-3Jl>ysllol;E ( so dium persulfate) 
^-g-^ 7flAl^), t-^li £ r °l^^^ A H^-(t -butyl hydroperoxide), 
fr^ s>ol ^-Af ol = ( cume ne hydroperoxide), feU ^^-A>olc 

(benzoyl peroxide), e^-U s| ^-A>ol = ( i aury i peroxide)^ ^ -fM si 
^-Al-oi= -^o) *i_g_^ 7flAl*fl, efl^-^ 7fl^Ml f-oi w>^^>cf. 

10 ^71 ^«r^ #nfl*r o>3fJ7fl ^S*>7l A>-§-£ 

2-€- 0.01 ifl*l 0.1^%°I ?H Hf^-^i^cl-. 

cl^BflH^HlEllolH, ^S-iHP-el «H^W. 

15 -fr^^l c^H H^Ejj^ Aj-^o] ofa^Tll *f^-*Hfe -S-^, 

s^, ^ ti>S^ ^ o^^l ^#ol 

tr ^ V 3L^^ ^a^Tll ^1 S^#51 ^7>^1S *fl^£]<H, ^S^l^ ^1 
20 100^^1 cfl^V^ ofHigTll 3:^ °- o.l ifl^l 20f^-^«- 

cx| Ol =01^1^ ^^.«1^7|1 ^7l# ^l^-tbcf. #7} ^ 0}H€31 
2:^#-§: *fl^Rr ^S^l^l ^121 oj.^ ^ 7h^^| # 

<y^<y ^^1^1 -g-g- zj-^ cfol (die swell)* «>^*1 
tV ItS-US., ^Bfl^-, ^-B^^l f-* ^ ^-5. Tfl^tr 

25 £f . 
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vfl^l 95#%^f g *W ^ o> a ^7jl ^f^*fl 2:^1- 5 vfl^l 30^ 

^>a^^l ^#^1 t^a^sf W *fl*!3<H, MJi^7> 

olcf. i&*h ^71 ^ *J|^*Rr 7 A 

Bl-3.^efl^B-^Bl-^ < a-i^^(MBS) ) 7M^ll (acrylic modifier) 

10 f-o] af^SH, ^#^1 ifl^* o>3l7i) 7M^1» A>-g-wRr 



15 Modes for Carrying Out the Invention 

l lQ ^ ta]ia^ l tfl^ 7: a>3.1^1 -g^W^ j^S 

[^Hl 1] 
(1) o> 3 ^ 

*h§-7Hl oi^jn^.^ 420 g , 8% *i« 0 va> -g-ow 10g> h.^ 0 >a^ 

eflo]H 59. 5g ^ o^nilEl-a^eflole 0.5g» 37}*M <^H&°.3. ^#^4. 
ofl^^ o.^. ^ «V-§-7l<£| 62°CsL ^1 ^>ji 

4: t--^-^ s}6)ES.3f|^H = (t-butyl hydroperoxide, 10% 
25 <*] ) 0.45g, «"^2f -§-^ 12gl- ^7}*H l*> ti>-g-* ^sg^-^ 
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tf^a* -§-°-^ tq-hf- ofl^^l^o>n]EflHe1-oHl^l 0 lB(di sodium 
ehtylenediaminetetraacetate, EDTA) 0.017g, i^^c-fl^iE. i-g- -g-^efl 
olB( formaldehyde sodium sulfoxylate, SFS) 0.04g, sfl&li: iiNHB 
(ferrous sulfate) O.OOlg ^ 1.406gS. °l-¥-<H*l 3}^ a>-§-§>^ 

5 A. 

7lfi] ^ f£t 40 °CS. S^tr ^ ol^H^ 162g, 8% *l*oHl> -§- 
^ 25g, °fl^ *\M3.mt\)°}^.2)- 6>3leflolB* 85:15^ til#S ^ 

i&fMII ^^"#(^1^ ^lEf3.€^lolH 229. 5gS]- H o>3.1i3MB 40. 5g 

10 » ^#)# ^7>^ ofll^ ^ssm. ^m^-t- ^ 

* #-§-71^ ifl^ ^r£l- 40°C3- -fM*}JL ^i^7lS. *l€:tr -f , t-^fi 
^>ol^. S .3l^-A>olc(io% s\^°") 0.3g, l*r 3^ <£-§-^H ^>-§-tr 3*4 
#^5r -S- OJ i 6.7g» ^7}^ 2*\ ^*3*rS^. 
2*r #5.3 ^ 1.5aR> ^ cj^. mtiVAl ^jl, #-§-71 <>} ^ 

15 40°CS 2^*V ^ ol^-in^ i62g, 8% ^1 «J-^> -§-^ 25g, 

^ oflEl-3.^eflolHfi|- Y li oj-aii^lolHl- 85:15^1 ^)^S. 
^WMli ^BfH^eflolH 229. 5g4 ^ o>aL^eflo]H 40. 5g«- 

£^#)-§: ^7>^H ^l^-i- ^#^4. ^1^^* ^ , ^>-§-7l 
^ vfl^- 40 °C5L ^1*>J1 ^^^715. tf^g-, t-^ft 

20 S.s]^-a>o1c (10% sj^ofl) 0 .3g, l*r ^r-5-°fl^i ^>-g-tr 7 AA ^Utr 

#^5r -g-°J] 6.7g# ^7}*M 3*> ^*r£i=f. 

o>3.1 ^^11- ^1^^ ^>Bfl^ o>3^ ^#^1-1- 

25 
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5 (2) ^va€ ^^n^ ^ 

^Mb^ ^#^1 0.3g# EflHe-HH^lS.^ 

(tetrahydrofuran, THF) lOOm^l 50^1 ^> ^ 16,000rpm 

3- 2*]# ^o> ^-g-sH^ 3go.^ ^(gel) ^-£4 #(sol) £-E^> 
^ *8 ^-S-s] J^Tfl* ^ 4*1 £3^1 ^ ^-Tfll- 4=^ *H 

10 7) ^^j-Al iofl ol^c^ ^o.^ 711 ^V*V ^ ZL ^Hfl- a 2ofl El- 141^4. 
11 

= ^ -^^l ^711 / ^ -¥-711 

IE*h #(sol)-^-^-^ *l ^ aLS-n>SZLEfl5q(Gel Permeation 
15 Chromatography, GPC)# ^l-g-^H f^^^^-S: «r^tr ^, ^ ^^f# 
S 2<>fl Ml 53 tt 31, 7>ja^lll- ^1^1 *r ^^l^l ^ ^-*r 

[^H 2 ] 

*llS*H ^^-5L 52 f^-£-g-*HM: ^ ^^l- S 2<H1 q-B+^1 

25 [^Hl 3] 
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^l-H^eflolB^- -^«§J ofH^eflolH^ TEHfsfl ^# 59.5g» a> 

5 4. 

[^AH 4] 

2*> ^ 3*} 4]^-^ «}-§-^l^1 80:20^1 t>l-§:5. 

10 216g^ -^H o>3^eflo]H 54g* £fj-*t ^-§-)» *}-8-tt 

[^*H1 5] 

i3 <£-§-7H oj^-in^ 532 g> 8% *l u oH> ^f"^ -§-^ 25g, 80:202} u]^ 
iE}HiEMS 216g2}- ^-H o>3^eflo]e 54g« *W ^3=*l). ^#)^: 

^7>*H Ofl^O-S. 41^.2.3. ^ ^-§-71 o] iflJf f£f 

20 40°C3 -fM^Ml ^4i^-^7lS ^l^rtb ^ t *>^l=-S.5Jl^-A>ol = (io% 
5]^^) 0.3g, -3*H l^H flv£$. -g-ofl 6 .7gl- ^7>*>o^ i 

50g, 8% *lHM> ftf-'S -g-^ lOg, ^ o}-3.1ielHH 59. 5g, <4lH 
25 HfalEllolB 0.5g« ^7j-*V ofl^-g- ^#^cf. ofl^-g- ^ # 
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= 5.sl^-A>olc( 10% o.45g, -g*H HH ^b-g-tb ^tb %^ 

s\- -g-^ 12 g» |7KH 2*> ^*b534. 

2*> Shg-ol ^fi^ * 1.5*]# ^°J: 33r ?1 JL , «V-g-7l£] xfl^f 

5 40V S- 2:^tb * ol^-jn^ 162g, 8% *l«<Kb W£ -B-^ 25g, 

80:20^ ul^S ^€ ^1^ ^EfHfiiJJMm^ -r-^ ^H^eflojE^ 
-S^l-Mll *\M3.*Hz]}o)B. 216g^ -*fli 6>H^eflolH 54g« ^tb 

^#)^r a J#534. °fl^^^r ^, #-§-7l<3] 

40°CS. -fj-*l*>JI *J4-g-^7lJL *l^tb t-¥-^ s>°l=S 

io s^A}oiti (10% s\<q<*\) o.3g, -S^H ^b-g-tb 33^ ^tb #^5b -§- 
^ 6.7g» ^7>*><^ 3*b S|-g-^ «J:-g-^ ^S^cf. 

3*b ^-g-o] ^sL5] Jf. lA]7i Ci^- iHtiVAl^l * H^EJI^ #Ej)S] 

^ls^^cf. ^12:^ e^-a]i #Bfl<q o}3_^ 

15 ^ ig^5L ^ ^tb * ^ a 2<H1 H-E}ifl^cf. 

t-a^H 6] 

i3 #-§-7H ol^-jn^ 53 2g( 8% *l a <K> ^ v #^ -g-^ 25g, 80:20^1 
20 5 ofl'i ^Efam^l°lB^ Jf*i o> a ^eflo]E^ #^31 ^tb#(^€ 

^lEf3^eflo)H 216gfib -f 1i °\3.H.zl)o}E. 54g)# ^7>*>c^ ofl^o.^. n> 
l-Sm. <Hl^Jl.S. ^ vfl-f 40°CS. ^1*>J1 Hi 

€-fl7|s 4s t--¥-^ = 5.5*1 ^ A Hs.( io% o.3g, -*J*H 

^b-g-tb ^tb %^Sb -g-^ 6.7g# ^7}^ 1*> ^-g-fr 
25 ^WS^. 
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1*} ^-g-o] ^ 1.5*1*1- x%£r M*YX\?}JL, #-§-71^ ^1^- 

^r£# 40°C5. S^t.V ^ oj-g-JE^r^ 162g, 8% *llK+ ^rf-°J -§-^ 25g, ^1 
^ ^lE]-a.leflo]E^ ^-<i °}3li3HH-I- 80:20^ £^ 
^t-Mli ^l^a^eflolH 216g^ o>3.^eflo]e 54g ^. ^-^ 

5 3] £^"§-)# |7}s}c«j oll^^-i: <«^-8: ^ «>-g-7l^ tfl 

A>O]c(10% 5)^°-») 0.3g, ^*H1 lofl^i A>-g-^V ^ -^^V ^-ofl 

6.7gl- ^7|-*M 2*} S-)^ ^* ^^V^. 

2*V *>-§-°] Jf- 1 . 5*1 # ^-91 3 3" JHaVA]7] Jl, ol-g-jna]-^ 

10 50g, 8% *l w oM]r ^#<g -§-^ 10g, oj-H^sflolH 59. 5g, o>^^E]-a^ 

0.5g* ^ZL <H1^^# ^, ti J:-§-7)^ ifl^ 

62 °CS. ^lsr>Jl ^-g-^715. ^1€-*V 4^-, t-^m *H^S.3j^> 
©1^(10% sj*!^) 0.45g, ^*H1 1<HM A>-g-tb ^ iH^S)- -g-ofl 

12g» ^7>*H 3*V ^*3*>5S4. 
15 3*1- a>-§-ol 1 *1# ^-o} c| o. j^a]^ ^ eJ-Uji ^l-Efl^ 

^>£il ^f^l«- *1l2:*}5StK *fl^€ o>£L^ 

20 [^H 7] 

25 

15 



10 



15 



20 



i^M 8] 

1*> tJHMH -¥-1 59. 5g tfl<0 1:1^ Hl-§:5. £ 

[^*H1 9] 



2 ( 3*V 5)^-^] <a-g-*IM 7fl^l>Hl t-^-ii eH^^^-AH J=(10% 3*1 
[*jahi io] 

^1 t-^li *M;E.3.s|^-*} 0 l -5.(10% s]^ ojj) 0 .06gSf 2.3gAS 

[alJEaofl i] 

THF°fl ^ GPC* °l-g-*H f^^*}^-* ^ ^ 5. 

2ofl l^l^t}. 



ti|HL^l 1,2,7^8- EflHeHMHS^fKtetrahydrofuran)<*n 2)^ 
zfl Sjnl^ol^ HS.^£ZL Hfl 3) (GPC)» ol-g-$>^ ^^o^ 

[wlJE^l 2] 

*v ^ a 2<H1 i4eH1&4. 

10 [wlinofl 3] 

1*> 3J€"*1 ^-^H <*k*l °}3.^}°]^3- ^ o}3.^]]o}^ 58. 5g 

15 

eflolHS. ^ffi <4^eflol_e 59.9 g s]. o>^^Bf3.€^l°lH 0.1g# ^7f*V $ 

20 ^ f^^r^-i: * a 2<H1 M-Ej-lfl&Ef. 

[tilja^l 5] 

eflolHS ^-H o>a^eflolH 26.78g^ a}lHlE]-a.li3HB 0.22gl- ^7>*> 

17 



«- 80:20^1 *}-%;S. -^tb ^sfl ^-§-HHi ^e}HH3MH 229. 2g^ -*f 

1 ol-Hli3HH 57.3g# ^tb tflMI ^7>*b 7 ASr *\}£\-5}JL^, 

5 

[wljac^l 6] 

^-^ o}aiHHB. 92.23g^- o>ll 0.77g» ^7H> 

10 » 80:20^ wl^rS. -S^tb #^*ll ^#H1€ ^l^S^eflojE 202. 8g4 Jf 
^ o>alefloTH 50.7g» ^tb #^1 £^-§-)* ^7>tb 3# ^l^V^, 

^7>^ * ^ ^4* 5. 2^1 M-4^£i4. 

15 [«1 7] 

*^*H* ^3:^-71 ifl«H ^7l, ^r£7^1, ^F 0 ^, 
s^A-^ 3 «fil 4^ f-e^H «>-§-7Hl ol^jn^ 420g, 8% 

*l y 0 Mb -8-^ lOg, »H€ ^lBfa^sll 6 lB 51g, o>3.^ellolH 9g 

♦ ^7>^H ^#534. ^l^^^S. ^ h.V-S-71^ ^ ^5. 

20 » 62°C5L -fM^ ^4i^r^7lS. ^ t-^tJ s>ol = S sl^-A>ol^. 

(10% s\M°A) 0.45g, loflA^ a>-8-^ tb 34 ^tb *^5b -B-^ 12g 

71^1 ifl^- f£f 40°CS 2^tb ^ ^1-g-ia^ l62g, 8% *l y 0 Hl- -§- 

25 °A 25g, nfl^ *H43.1i3HB4 Yfi ^HleMHt 85:154 ^ 

18 



^tHfrH'S 229.5gfif o}3.1iefl°lB. 40. 5g) 

1- $ 7>*H ^1-51^. <H1H^ * #-§-71 <q ^ £:J&# 

Sj^Mofl) 0 .3g, ^Ajefl 16(| 34 -§- oJ 1 6.7g# ^7}- 

5 «H 2*> ^fl*}^. 

2*V ^r-g-o] 1.5*1 # ^ JH^l 71 ZL, w>-§-7l^l ifl^- 

40°CS S^tt ^ 162g, 8% *1 *&*Y ^r-§-<3 -8-^ 25g, »U 

fi *ll Bj-3.fi 2}- ^ o> S ^eilolHl- 85:15^1 ^sfl 

£th#(*H11 oflHl-H^eflolB 229.5gSl- ^ o\3.^])°]S. 40. 5g* 
10 #1N1 ^-&)-8- ^7l-*H ofl^^^- ^s-^cf. ofl^^-fr ^s. jBl HV-g-71 
$1 tflJf -8r£» 40°CS. -fr^l^Jl ^-g-^713. ^, s>ol^ S 

31^a}o1.el(io% 2l^«2fl) 0.3g, ^*H1 l^Mi *}-§-tb 334 ^^^r SMdS* -§- 
ofl 6 . 7gi $ 7 }*H 3*> ^^}S4. 

3*> #-§-°l lAl^V ^ojh d^- JUtiVAl^l * el-ai^ #e|)4 

15 <^>a^ *^*fl* ^S*>^^. 4^ ^^11- 

THF°fl ^ ^ GPC» °l-g-*H fg^&x}^ * ^ ^4* 5. 

20 -a*Hl 11 jjLg] 20 gj tilJac^l 8 ifl^l 14: 6>3.fMl g^M* ?Uk 
[^aHI ii] 

(1) o> a ^ ^^^1# i^*Kr £3^1^ 

25 <gS*«l>d*r*KLS080, LGs^ ^1S) lOOg^l KD-105(^ 
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6.4g ^ f^l(CaC0 3 ) 14gl- ^7>tb ^, *M«fl H-H *fl^r °>^^ ^ 
tMl 5g, c.>2:ii|^>e.^.o].Dl^(azodicarbonamide) 0.8g# c| ^7^>^ tQ-S 
niAi7ll- ol-g-§>o^ H5°C^1 ^£r*l-^i ^^(Mixing)Al^ o>h^ 

(2) ^>a€ ^^-31 » £#*Kr -§--§- ai^v ^ 

A oM (lHH <#Q*]^*\ 64g-§- 180°CS1 40rpm^ s] 

^S^H ti.^-»jlc1(Braabender)l- ^r-g-^H ^ -SMr-M s| rfl -^>7}*1 
10 ^ zl -g-g-^m^ a 2<*t| M-Efifl^nf. 

(3) ^-f^l* S^Hr ^Sj-til^ ^7.) 9] rtr^ 

(rectangular slit die)* ^^tr 30mm ^# ^^-fr ^#71 (single spindle 
15 extruder)* ^l-g^r^ 18(rc^ ^^c] 30rpm^ ^3.^- ^fS^H 5mm 

(^^l)x30mm(^ol)^ *]A}zi-^ ^-o.^. ^<>}u£ ^ ^o] 5mS , <2 

J£^r, ^-Jttifl^ c>3.^^^^1» *1^7}tr ^ v 5.^] ^£(a)2r <4i3. 
20 li^f^l* ^7>*r ^i*fl ^(b)^ wl(a/b)SAi ^*Rr ^ 

SEtr, A o V 7HH ^ ^ *ll ^ ^-^-^a)^ 

i^i^ol ^Qj^r ^o. ^^ol qt^ ^<£v}x] ^-f 3^, tfl^ 

25 q-Eftfl^nf. 

20 



f^l# ^7HW 3^§- *H^>JIfe #71 (1)34 y <^°- 

(5) o}a.ig7}] ^^j-g. i^l-fe ^sj-til^ *| 23 2|-§-( fish- 

eye) $5. ^ 

#7] (4HH ^^-wl^ El-^ 0 l(T-die)l- #*}-*}■ 20mm 

10 ^-i- ^# «y-#7l « <>l-§-*M 180 -&£<4 30rpm^ iH^f- # 
£<*IH 0.2mm -¥-^1^ €-§-°-3. ^}\H ^ a^S] ^SflXI ojo^ o>o)l ^ 

*fl*Rr 7fl^# ^°J1L 7-1 S] ^ 53, 

15 

[^UHl 12] 

^aHI 2 °1H ^12:^- *}3.H *f^-*f|* A>-g-*><^ ^Hl 115+ ^ 
*V aj-oj o_S. ^^ul^ ^lS*}^ -g~g-A]#, igg.^ ^ nl^^-#^ 3 

5L» ^7>*V * ZL a 2^1 U^^Cf. 

20 

[^*H1 13] 

^aHI 3oflA-] ^IsH: o>3^ ^*H1 11^1- -f-H 

25 

21 



[<&*M 14] 

^A]ofl 4<HH ^fla* °\3.m *>-§-*H ^*H1 

t-a^H 15] 

[^*H 16] 

ajaHI ^stb d >3.^ ^f^l* ^Hl 11^4 ^ 

£1- * ZL a 2°)) M-E]-^^4. 

[*J*H 17] 

[^Hl 18] 

^ofl 8 °fM *fl2^. o>3.^ A>-g-s>c^ n<4 J§-<^ 

*V ^2]-wl^ aflsSH -g-g-Al^V, ^-5£Aj n] ^S^sj ^ 
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[^*H 19] 

^X\d\] gofl^ ^2;*} o> a ^ ^-#^1* A>-g-*M 11^- 
[*3*H 20] 

^ahi io^i a-] o]-a| -^tHlt- ^~§-*}<*i ^Hl n4 
[Hlmc^l 8] 

tiling 1^1^ ^1^*1- o>3.^ -g-f^l- A}-^}^ AjAlc^l 9 <2}- 
[tiling 9] 

wliE^ 2^1^ .^^Ml* ^]~g-^ 9 ^ -g^^ 

« 0 V^^ ^2]-Hl^ ^]# -g-^A^, ^ cl^Sj-l-S] ^£ 

# ^ H 34* S. 2^1 M-Ef^^Cf. 

[til 51^1 10] 

tiling 3<^i *H^tt Oj-H^ -^fHll- Aj-g-^H ^A]oil 9S^ ^<^tV 

»Z^SLS. <*Q*]^. ^*]# ^Aj ui uj^l-o} ^ t= 
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[tilULofl 11] 

[uliaofl 12] 

« ^7f*l ^ J=L ^52]-# £. 2o\] l^EflflSicf. 

[Hljaofl 13] 

tiling 6 6j|Ai ^is*v ^>a^l ^f^ll- a>^-§>^ ^ahi 9<q. 

1- ^7>*1 ^ zl 5. 2«ll M-^iflSJc].. 

[t>lHLofl 14] 
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IS. 1] 







1*> 


2*\ «]:-§- 




41 


1 


^o^^efl o)E(59.5) 
o]E(0.5) 


Hi 1 H| Ej-H m 5)1 °1 B(229.5) 
^-^°l-am5)lolS(40.5) 


Hl m HI El-H ^ 5l| 0] e (229.5) 
^t"l3f 511 °lB(40.-5) 


2 


ofl^^m^l o]B(59.5) 
°fl 3) o] B(0.5) 


H) ! HI EJ- 3. 1 5)1 ol e (229.5) 
-¥-S°>H^5llol ec4o 51 


HimHlEl-Hl5l)olE(229.5) 
t^«1-3^ 5)1 ol E/40 s\ 




ofl U o}-^ 1i ell °1 B(59 5) 
o>l^E}Hm5ll o lH(0.5) 


H]<i H| Ej-H m 5)1 °1 B(229.5) 
H °lH D 51) ol e (-40 51 


^im^l^lell olH(229.5) 


4 


o>H % all o]b (59.5) 

0]-^Dl]E}-a^5ll0) E(Q 5) 

1 x=L <l 1 ■- M 1 \ / 


1 1 — *- S. ^'1 I — ^JH-uJ 


^m^l^H^ell o1je ( 216.0) 

«L^J ol^7 pS\ ol E/U m 

-7- ^ w u]| ^1 j — ^ j^f.u j 




HI 1 nfl E+H 1 511 °1 B(2 1 6.0) 

-¥-11 <4.a. tl 5)l°] e r54 o) 


^-€^m^)°lH(59.5) 


nil ^ nl] E]-H^^lolH(2 16.0) 
^L^l oV^ Sll Ol ^(^A (W 


u 


HI 1 H] El-Hii 51) o] e ( 2 1 6.0) 
-r-UoJ-H^sflo] E("54 o) 


^1 ^ ^ E]-H ^ sfl o] H(2 1 6.0) 
*L ^ ol^ ^ Sll ol E ^4 o\ 


^-^o}a^ellol B(59.5) 

Ol^J ufl pi 37 54 ?J1 ol E (0 ^\ 


7 
/ 


HI! 0 fHl 5l| o]H (59.5) 
oV>g HlElHU 511 °] E f0 51 


^im^l^3^^1olH(2 16.0) 
^ ol- ^7 ^ sli ol ^ rsa m 


Hl€HlEl-H^5l)o]E(2i6.0) 


o 
o 


1:121 ^-^ol-3^5llo]E2)- 
ojl D o)- .3. a 5)1 ol e /-so «\ 
*}lHlH^lHlol ^(0.5) 


^1 € ^1 ^(-a. ^ ell °1 H(2 1 6.0) 
-T- ^ oj-^ ^ ell ol ^ rs4 m 


ofl m ^ ell °1 ^(2 1 6.0) 
-S. ^1 oV ^? ^ all ol e m 


9 


l 1 — »- s. • l 1 - — \y~> s . ~> j 

oj-^nl]El-a^5llo] E( 0 .5) 


^11 ^ ufl Hi- 3 ^ Ell ol ^C7\6(\\ 

«.^O>H^5llolE(54 0 ) 


nil ull pj- ^ 511 ol E£ /"7 1 a m 
«.^o>H^5l]ol E(5 4 0 ) 


10 


"S °>3. % 5)1 °li= (59.5) 
°l- , a'iE|.3««( o lS(0.5) 


nil ^ o)l E}H ^ 5)1 ol e ( 2 1 6.0) 
Y^^l-H^sllolE^o) 


Hi ^ HI El-H ^ Bl] «1 S(2 1 6.0) 
^ o}3_ ^ el) olE (54.0) 


«1 

5H 


1 


■T-€ 6 1-H^5)]0l E( 59 5) 


^11 ^ HI El-31) 511 °1 S(229.5) 
■¥• ^ °>H € 511 °1 B (40.5) 


H) % HI E)-H ^ 5)1 0] e (229 5) 
-T- € HHii 5)1 olE (40.5) 


2 


nfl ^ ofl EfH€ efl °1 B(2 1 6.0) 

-T-^°>3^5ll0l E( 54 0 ) 


-¥■ ^ % 511 °1 H (59 .5) 


HI^HlEl-H^sllo] Ef 2 i60) 
■r-^HH^sllo] E( 54 0 ) 


3 


■T-^°>aL^B||ol H(58 .5) 
oHiHlEl-HlisflolE^s) 


Hi % HI EfH 1) 5)1 ol e (229.5) 
-f |«l-3t 5)1 o)e (4 0 .5) 


HI H HI EfH ^ 5)) 0) e (229.5) 
!i HHIi 5l| o)e (40.5) 


4 


1 °>H^ 5)1 ole (59.9) 
oJ-iH]E)-HfiBllo]E(o.i) 


Hl<§HlE}-Hil5l|olE(229.5) \ 
^ o}Hl 51) olB (40.5) 


HI € HI El-H ^ 511 o)e (229.5) 
ofH 1 5)1 o)e (40.5) 


5 


•r-^^l-Hl 5)1 °1 B (26.78) 
o>ij) o)] H^-H^ 5)1 ol e (0.22) 


HI ^ HI El-H 1 5)1 ol e (229.2) 
^ ^ °1-H 1 511 °1B (57.3) 


HI t HI EfH U 5fl ©IE (229.2) 
•¥-€ d >3l6)lolE(57 3) 


6 


^- 1 ofH ^ 511 °1B (92.23) 
^l-lHl El-Hl) 5)1 0)6(0.77) 


HI %l HI Efa.^ 511 °1 B(202.8) 

-T- ^ °1-Hm 51] 0)E (50.7) 


HI ^ HI E}-H^ 5)| ol e (202.8) 
«.^o)-h^ 5)] olE (50.7) 




7 


^l^^lHl-HlBllolE^! o) 
■¥-m°l-3^5)lolH(9.0) 


HI ^ HI EfH ^ 511 °1 B(229.5) 
-T- € °>H ^ 511 o)e (40.5) 


HI € HI EfH m 511 ol e (229.5) 
^ o)-^^ 5)1 o)e (40.5) 
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IS. 2] 





*3 




T 1 * 


-8-8- 


































/ . . 1 r\ r\f\r\\ 

(x 10,000) 






(s) 




^£ 
u (g/Cuf) 








1 


6.1 


430 




11 


93 


4.0 


0.72 


1.65 


4.5 


1 1 


2 


6.6 


410 




12 


89 


4.0 


0.73 


1.63 


4.0 


A l 


3 


6.3 


410 


A l 


13 


92 


4.0 


0.73 


1.63 


4.5 


™l 


4 


6.2 


420 


°l| 


14 


90 


5.0 


0.71 


1.68 


4.5 




5 


5.9 


410 




15 


88 


5.0 


0.72 


1.65 


4.0 




6 


5.6 


4 in 

410 




16 


88 


4.0 


0.73 


1.63 


4.0 




7 


6.1 


410 




17 


88 


5.0 


0.73 


1.63 


4.0 




8 


6.5 


420 




18 


90 


5.0 


0.74 


1.61 


4.5 




9 


6.0 


650 




19 


93 


5.0 


0.68 


1.75 


5.0 




10 


5.8 


910 




20 


95 


5.0 


0.67 


1.78 


5.0 




1 




AC\(\ 




8 




^ f\ 

j.U 


0.79 


1.51 


3.0 


«1 


2 




410 




9 


88 


5.0 


0.77 


1.55 


3.0 


mL 


3 


2.3 


420 


HI 


10 


89 


4.0 


0.79 


1.51 


3.0 


41 


4 


11.2 


440 


41 


11 


85 


4.0 


0.72 


1.65 


3.0 




5 


6.2 


450 




12 


87 


5.0 


0.79 


1.51 


3.5 




6 


6.4 


400 




13 


92 


4.0 


0.73 


1.63 


3.0 




7 




400 




14 


98 


4.0 


0.82 


1.45 


4.0 



o}3leflo]Ei^ 71-^^1 » ^*Rr 4H°fl 1 ifl^l 103 o}3_m 

5 31 ^f^l* *H3&# ^Hl 11 vfl^] 20^1 ^^H]^ ^7]^ 7 }M 

*r*H ^SL^S, ^ ^iH^ ^#01 -f^^ 

10 3<*1H l(H-°l£l Jg-g-iE* ^A|ofl 1 vfl^l 10^ o}3lMl 
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2. IS] ^&5M- £±± ti]i2^ 3^ o>3.^^1 ^#^11- ol-g-^ y] 
10^ ^sj-al^ ^*lxr tM i^(die swell)* Jl^^^-S. 

tiaH^ol uKg-a. <£ ^ oicf. Z1S]ZL, 11. 2^] «1 

4^ o> 3 ^|7ll °l-g-«H ^12: tb «1 JS^l 11°] ^sH^ *r*l 

^^l!-^ ih^l tj]s>o} 4.5^%°J alUL^l 53] o^^Tj] 
*fl« °l-§-^>^ ^12:*}- Hlm^] 12^ ^ yfl^-ol ^-o> ^ ^ 

^2*V aljs^l 13^ ^^^l ^cf. 

^1 w]j2^l 70] oj-^^Tj) ^-§^11- o] wun^l i4£ ^o. hv^ 

«fl#^ ^5. ^« 

2E*K ^-7>^ol ^ A ]ofl 92f 10^| o>£L^7j) ol-g-^ 

^2*V ^Al^ i 9 fif 203] ^sj-al^ -g-7j-s^ ^ofl 43. -g-g-^TE. 

#5. ^ *\}^}7) nfl^-ol^. 

^Hl 21 26 ^ fliilofl 15 iH*l 17: <>|-Hli7fl ^#^)# o]-£- 
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21] 

(1) ^>H^7fl ^ 

o)^JI/^-^ 415. 8g» oV-8-7) ufl-f-ofl -f-^^ ^ ± ^1^2f 
# 78°C7>xl ^A]^cf. o)^jh^^^ -^ i7 ^ 78°C°fl i^*]-^ ^-^ ofa 
l5fl°lH 43.56g, l,3-¥-^-^# ^o>H^eflolH 0.72g, ^iH^ 0.72g 
^ 8 % ^ v #<3 -§-°-3 24.21g» <il*H ^^^>^i=f. *H-7l^ 

^ 78°CS ^1^>^^ 3% £B]-#3ll5l|olE .g-on i 2 .6gl- ^7\^\ 

A H = Jl^e->Hai^ 276. 45g ^ 8% -§- 

°A 9.37gl- ^HlS #-§-7H 37>*H, ^ 78°C?M 

€■ ol-^jn^-- 180. 3g, ^ °}EL^.z])°)^ 288. 9g, l,3--f-^# ^°>3.€ 
0 .35g, °m *\M3-^z]]°)E. 0.75g, 8% *1 W 0 M]- ^l"^ 34.67g 
^ 3% Se^^^Hh -g-^ 8.33g^ ^7lofl foj^ ^ ^ 

<H =t^>53^. 78°C5. <^*M1 o*} , 

4^^r til-g-o] nfl^] o^*} 0.5. 

ol^jsi^ 59. 2g, ^-^ 109. 2g, 1,3-Jf^* c]o>^ 

^eflolH 0.15g, <=>>^ ^E^H^eflolB 0.65g, 8% *1«oMl> ^#<3 -g-°-3 
15.62g ^ 3% iE}^3]^^]ol e .g_ofl 6 . 67g o} jnal-s]-^ He)^^ 

^ ^EflS ^ ^, 1^> *]•-§- °1 *}^-7)o)) ^» ol-g.^ iAl^> 

^°Jr ^f-^^H 2^V 30] t0--§~|- ^SVgooj, *=ojoj 3? iaI^V ^o> 

^Al^o.s.^) i£-§-°. ^^04^ *>-§-7l^ ^51^ 7 8°CsL ^SMl -S- 
^1*1-5! o.^, /fl^ ti>^-ol nfl^j o^^iLS tl5}S4. 
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ol^m^- 97. 4g, oflU *MHli3HB 71.25g, °fl^ ^l^lB 
3.75g, o}Hl^Ei 2.8g, 8% ^ v #^ 9.37g ^ 3% 3£eJ-^*| 

-g-«*j 6.33gS] J510>Al^ HEjoH'g^ ^EflS n>^ 

^, #-§-7H 1.5 ^.o> f^jsH av-g-^- ^s^o.^, ^o> 
ti>-g-# f^*}^. S>-S-7lSl 78°CsL <H^*M1 ft 

o.ol, ^dfc: «>-§-°l nfl^l <£^o_ S 

(2) ^JsL^sq. o>3.^7jl ^^flo} ^ 
^7) U)«*fH ^3fc^r o>3^^1 f^iL^l gogSf ^Ajofl 4 ofl^ 
^ °>H^ ^f^*]] lOg-fr -g-iHh^-s. ^ ioo°c?H M 

ifi ^H^-fr °l-g-^H ^^(Mixing)Al^ f^^xH^ ofa^Tfl ^^jo} 

ojsJ-wl^^^KLS-lOO, LG^ aflS) lOOg, l9i^^l°J BT-107 

2.0g, ^iEflo> e floiH(Ca-St) 1.2g, #eHU3l ^(PE Wax) l.Og, 7}^- 
S*H(PA822, LGS^ all*) 1.5g ^ (CaC0 3 ) 14g ^ (2)3 

M ^71!- ol-g-s>c^ ^^A]^ afls*>^cf. 

(4) ^Ji^ij- o> 3 ^^l *^*H# X#*|-fe ^JS^l^ ^*13 <y- 
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^71 afl2:$ ^sfw]^ H€ —3-^- ^#7l» oj-g-S). 

<^ 170TC, 180°C, 185°C ^ 190'C^) 7V^-^£ a)^ 0.635cm^ SL 

*\]& ^°1H H.7i£ 0.8cm5. ti J-4^1^r 

10 #7] (3)°fl>H *fl2^ <g^t)l^ 2-M-g- °l-g-*H 190°C^1 -& 

S/HH 7-g- -§-<>]: ^(milling)^H 0.6mm^ *HB1- 150mm x 200mm 

3.7] 3. ^ ^ u o V ^-i- ^^*»fl 3mm x 170mm X220mm^ (mo Id HI 

- 3f^}JL, 195°C^ 7><I £eflif ^~g-*H 8-g- ^11(0. 5kg), 2-& ^ 

<L> ^(lOkg), 3£ ^-«& ^zKl0kg)*M 3mm -*flo} Al^^- ^is^cf. 

15 ^12:^ Al^^ ASTM D-256 fl-^H 4^ 23 °C ^ -10 

(6) ^^i^Mlsq- i^Rr ^^w)^ -§- 

20 IIS* ^<atl ^ o_ ^ ^^1^ ■%■■%■ 

[^Aldfl 22] 

25 17^ (l)oflA^ & °>a^?fl ^3iL7j-*fl 85gS* 4<^H afl^tl 
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5 [*^H1 23] 

175] (1HH ol-H^^l ^3*i 7 oMl 80g2f 46\]*] *\]2xi& o}3. 

li 20g# Af-g-^ ^ ^sq^Jl^, ^Al^fl 21^ -§-<^}7fl ^3l± 

[-^H 24] 

17£] (1)°1]>H ^2*1 ^>3^^| f^Ji 7 ^ 90g2]- -^Hl 4<HH ^12: tb 
15 1 10g# AV-g-^ji, ^^^4^ ^j-HfTl) ^f^flS] ^#-g- 

*T ^ ^2;*}^ 3* ^^oUr, 214 ^^*>7ll 

20 

[^>*H 25] 

172] (1HH »l3:tb °>3^^1 i 7 oMl 85g^ ^}^] 4<HH ^12*V o> 3 
1 ?f^*fl 15g# AV-g-^ji, ^^i7 0 M]^ oVH^Tfl ^--^jcq 
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*r ^ £s*H aflssHr ?A^r z\)<z}z}jL±t, ^]*\) 214 &<£%M 

5 [^H 26] 

^^S] *fl3£*>7l $]*}<*l 

17S1 UHH ^12: tb f^iL^Ml 80g4 ^Alc^l 40^ afl^tb °>3. 

1 ^f^l 20g» A}-g-*}uI, ^11^14 o}3_^} ^Sr^r 

nfl, ^r^HM °>Vi ^tb ^ J^z^o. 5. -§-^, t 

10 ^ ^ ^lS^ 3# ^l^KH^r, ^A)ofl 214 

#3^oM14 o> 3 ^7il i^Hr ^S^W ^S^H oj- 

#3 7 <h£ 3? ^8tb ^, ^4« a 3*H 44^534. 

[HlJl^l 15] 

15 ^iL#^14 ova! ?ll ^^14 ^l2:^>7l 4J*H 

172] (l)oll^ ^is?}- 4H1i7fl H^M] 95g4 ^ A H1 4°fl4 4H 
1 ^f^l 5g-& AV-g-tb 3* *H4^b, 214 ^^Ml 

£ -§--g-4#* ^3tb 3s n ^4» a 3<H1 444534. 

20 

[a] jn.ofl i6] 

^3*£#*ll4 4Hii7fl ^^-314 ^ls*V7i ^li 

17^] (1HH afl^tb °VHfJ?fl 70g4 -4JaH 4 oflA] ^12:^; 43. 

1 *^*fl 30g» Af-g-tb 53* *H44s^, ^A]ofl 214 ^3iL 
25 ^ 0 M14 43.1M1 *^*fl* S^H= <S3*-«Hd ^ls*>oi 
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[Hljaofl 17] 

^A]C4] afl^ 0>^^ -^tMflfe *V-§-*>*l & JL , ^Hl 21^ 

5 UHM ^lStb ^SL^MI^* 100g« A>-g-*V a^^olfe, 

^Hl 212)- -g- 11 SMI ^3iL^MR>-& S^f^r ^^-Hl^ ^11- *llS*H 
[X 3] 
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0.95 


22.4 


7.6 


121 






3<M 












°}3l 



95^^ ^ vfloflA^ A>-g-*!: 21 ifl^l 26^ ^^wl^Tj) ^x]^ ^ 

33 



91°-^, ^SL^\ Ji^^r nfl 80 tfl*l 110^7> a^^, 90^^ttf)7> 

2)^o]cf. ^^^.7^1 95 ^^«.^ o>^^7j) ^^-afl 5#^« *}-§- 

t!" Hi Sofl 15^ ^*1^ ^HiTil ^f^l^ 7>^ ^-g- ^Jg.*] 

^^l 7^^ol *3Lis}<%JL, 70#^Sf o> 3 ^7j] ^ 

*§^*ll 30^^# ^f-g-*V a]H7ofl 16^ ^Sj-al^ o>^^t]1 ^f^Afl 

1- >M~g-*l-*l ^3 ii^^J-t *\^r% tiling 17^ ^sl-al'd 

Industrial Applicability 

5^1 ^Tfl ^1 ^#ofl Wl^S ^7>SH ^^-tll^Tjl 7>^ 

<H ^sj-ul^ ^1^1 c-1^ ^>Ai7l^ Ji52l-7> 54 -b -B-g-^lr ^ 

^^1 ^ ^ 7l^AV^> tflofl^ X^o^J. £ S j ^o] 7>^^ 

^^HlTll 5a<H*l ^^tb ^°H, ol^l* 31 ^°1 3-¥-€ ^-^^^ 
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What is claimed is: 
1] 

5 °flEl-3^eflolE 55 tfl^] 90#^%; ^ 

« S.^}^ ^^SLS. *Hr ofaiiT}] ^-f^l 

2] 

io ^lnHl 5^1, 

^31.2.3. <5>^ o> 3 ^7jl ^fMl 
3] 

15 ^71 (7»S] <£Zj G>a!i5lHH7fl 7>H^l7> 7j-Ml 2}- <£2] of^^efl 

°1H W#S.^-E^ afla^-fr ^ oj-H^Tfl ^^Sfl 

[^^J- 4] 

^i3%Hi su^h. 

^7l 7>Jl^l7> v\MEl^}o}^, HSlnfl^# = S.^r, B^|o>3l 

20 5)MB qwl^ ol-f-^^l ^l»^-g: ^ 

°>H^7j] 
[^T 1 * 5] 

#71 o>3l3HH ^7lSl <£^7> 1-1891 -S3, 

25 iett c>a.l74l 
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6] 

^-^ l ^ ojAV ^!«^^. a^io £ ^ ^^^1 
7] 

^■71 (tq-)o^ ^ o>a.^EflolB ^#ol ^7]^ Bj-i^7> l~18<y 

10 17>^1^ Aj^eJ^olji, aJ- 7 ] (t })cq olz} ^B^a-leflolS W 

#o] <3j-zj 7 l^ ^±.^7} 2-1891 ^AS. ^ o> 

8] 

2-<Hl€^i^ "Mali 3MB ^ oflE}-3.1i3l°lB5. o]^, 

25 ^lll^Hl SX^^, 
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« * *» 



^-71 o\3.m.7\} -^^MlSl ^^^^^-^l-^ol 1,000,000 vfl^l 
12,000,000^* ^-f^] 
[^-T-U- 101 

^^£7]- 3 ifl^l 10<y ^>3leflolH7fl 7>JE^1^ ^S7} 7> 

5 iH^l^ ^ o>a.^sflolE ^-^l 5 ifl^j 15#^%, nflEfs^eflolB 55 

ifl*] 90^% ^ <£^7l<q eJ-^^71- l~18<a «M o>3^eflole s|-^-§--4 

^ 1* -S^fe 5 ifl*l 40^^=%# -R-sj-^, 2L^r 

10 y o V ^ . 

11] 

*fll0*J-°ll 9X°]*], 

(7» 7VaDLXlsq- £ag o>3fJi!fl°lH ^afl 5 ifl*l 15^%* A>-g-sH 
15 ^^£7> 3 tfl*l 10tl ^ ^^eflojHTll 7>JE^11- *fl2:*Kr ^Tfl ; 

(M-) #71 (7» ^7fl ol^ofl d^ofl Dfl^ n)lEl-5L^eflolE 27.5 

vfl^l 45f^%, ^7lSl ^^7]. 1 . 18 o] <y-z] oj-a^eflolH sj-^^^f 
71^ f^i^7} 2~18<y <£zJ v\MELmi]}°)3. ol =-0^^1^ ^0 S « 

3 1 ^ ^^tt 2.5 tfl^l 20^%, -fMMI, #^7flAl^l g 

(cf) ofl^ ^^^eflojE 27.5 ifl*l 45^%, 0 ^7}^\ &±^7\ 
l~18<y o>3.€efl°lH s]-^-#2f <gz}7]2] Q^7} 2-1891 ^ "fl^ka. 

IsflolB sfl-l-S- °1-¥-<H*1*t l # oj^i- a^s)^ cHf*fl 2.5 

ifl*] 20#^%, -fj-SMl, ^^-7flAl^l $j #3}-^ ^ Dfl# ^ 37}*M -R-^ 
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i2] 

^^-wl^ lOOf^-f* 7}^SL3. *fl o}^^) ^f^jfl 

0.1 20 ^^SLS. 0>}±r ^^wj^Ti] ^1 

5 

[%^^ 13] 

^s^lHi 100^^1- 7l§o.S. ^1 1*J-S] o\3_^) 5 

30#^ 31 70 vflxl 95#^^-l- i*Hi>H ol^-o^^^- m 

10 [^t 1 ^ 14] 

*fll3lMl 91°)*], 

al5fl E- a.E^ ojl-^E^ ^l(MBS) ^ <>1^<>|^ ^O^a 
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Abstract 

131 °JS)-Hl^ ^SRr ^-f -f^* ^5L^ 
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